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Abstract of JP1 1251 067 
PROBLEM TO BE SOLVED: To allow a 
low driving voltage regardless of the 
work function of a negative electrode 
material by doping an electron accepting 
compound having the property to oxidize 
the organic compound constituting an 
organic layer to the organic compound of 
a portion kept in contact with a positive 
electrode as an electron accepting 
dopant in vacuum by the co-deposition 
method. SOLUTION: A glass substrate 1 
is coated with ITO having the sheet 
resistance of 25 &Omega /(square) as a 
positive transparent electrode 2, &alpha 
NPD having a positive hole 
transportation property and ferric 
chloride are co-deposited into a film with 
the thickness of 100 &angst at the mole 
ratio of 1 :2 at the deposition speed of 3 
&angst /sec under 10<-6> Torr to form a 
positive hole injection layer 3 on the 
positive transparent electrode 2. The 
&alpha NPD is vacuum-deposited to the 
thickness of 500 &angst on the same 
condition as a positive hole 
transportation layer 4 on the positive 
hole injection layer 3. Tris (8- 
quinolinolate) aluminum complex is 
formed at the thickness of 700 &angst on 
the same condition as a luminescence 
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layer 5. Aluminum is deposited at the 
thickness of 1000 &angst at the 
deposition speed of 15 &angst /sec as a 
back electrode 6 serving as a negative 
electrode. The maximum luminance of 
4700 cd/m<2> is obtained at 12 V. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP1 1 251 067&F=8 



2006/04/20 



<19)B*BH»HFJ? (J P) (l2)^IH1\f R^^iSt (A) ai)4#IffflS&PB#*t 

#PJ¥11 -251067 



(43)&HB ¥^H¥(1999) 9 ^17B 



(51) Int. CI. N»E# FI 

H05B 33/22 H05B 33/22 C 

33/10 33/10 

33/14 33/14 A 





*tt# 6 OL (£7 JO 


(21)ffi®## 0-49771 


(71)tBSA 


597011728 






«cF »- 


(22)£iJ®B ¥fi&10^(1998) 2 B 




SAIftttVttlNCIftlirJt JLtt 9-4-3 




(7DHJBA 


593191350 












tt*;ilMKKHrflURRr3»« 




(72)^BJ# 


«F *r 






$&»:|£gtti|(£RRrJgjl:fl: 9-4-3 




(72)5g?U^ 








»SJil»»jRHfSB"I3*ift «5S£tt7 






<*xi*3 




(74)ftSA 


#S± Hit ^5* 









(54) mmmm mm^u? ba)\s**v±>bm? 



(57) [KM 

-My Kffi€S2*^*«IS3^<DjE?LaAI?g 

















KLffiAl 




B«3H*ff (I TO) 









( 

1 

K-/t> r- «*: LTR£*T&&S©^?£»::.=fc9 
y-fe^r-*?. 

[»#Jg2] |*|lEtO*Tl:«t>T. ±I5«^ 
[W*«3] B*JHl*J:tf2E«0* : f-"C4Jt»T. 

±l3*?g$ttrW^>r-a<Jfi{bSf§r$*, m{b7;P5r. 

3M?ttFw*>htf#«{b£**6fc**llxU0 Kd 
[fflt#I5] »**1JB«0*^K*^T. m^FSS 

tl«#«6] H*SlE*(0*fl:*HT. saw© 
#«!©h-*;i'KJP*<2 0 0 0 A£j@A*JPK©#HI 

[0 0 0 1] 

#8911*. **l 
HD^S*yt>h*^ (BIT, tiEL 

[0 0 0 2] 

[a*oa«**tf-t©MHja] 
*»t>*«i«Bijpe2oooAeiTi:-rftj:fe. iov 

©B1MET 1 0 0 Ocd/m' <t^gSft^¥ 1 %©Hffl 
fbC-f-ftttftME. i«2!l^£f#4 d t CdMbLfcCAppl. 
Phys. Lett., 51. 913 (1987).). ^(Djfi536^*^* 

K#LT. 5tt**ttATSIRfcWlii&4 
x*;^-fiaseTS-ii-Sfcii), tt»H»©/hSKIg 



2 ) #M¥l 1 - 2 5 1 0 6 7 

2 

^©iEIL&AlCfe^Ttt. 3t©ffi±©Hffl©!^gttA^ 
5. BfftUTaWttBft***tLTI TO (Ind 
i urn Tin Ox i de) A'fflH^nSdt*^ 
<, £©®ffi©tt«fH&#~5. 0eV£Jttfc«*£<r>c: 

£*&ttft-r« 3E?L*attw*«t©^— s y f cat* 

zi>9>7 hS*SUTV^-5©ttP^©^Si:l/»oTS 
l». Tang£fil©®#B©:3>:*£ hfcMlc&^L-TSH 1 - 
©ft*BE<fc**ST4fc»l::2 0 0 A61T©BU»©*I7 
*n->7x>( KTCuPc) £»S£IE?Ltt2ifiWr« 
10 ^©ffilcJfALfc. 

[0 0 0 3] rt-f*:7*Kftaoj'*-^H*i** 
©ttEB6©tiSeUfcX^-A-^ r-I?©7'J-;U7S> 
{b^**«t»*^tTH«©«***»T^5. ^*tt> 
ttfMfttfl TOckOfc/h^K, SfciE?L«^f©Sf)S 

ittsw^# n t h o h k> f&nmt 1 1 t> \z&w 

©n>*? h&SCioT. 2«Bn^©$£ttCt>ag 

m& *> t. e > n - h «?©&*& \z «k o tbebit 4& t « 

20 ^^iTSti©*^-!.. Partridge tt#'J t!x;|/*;P 
/\*7-;i' UJTFPVK) ©s^nn/^jgagtH;:^ 
£*ttfl:S*iLTEttfl:7>^*>( KTSbC 1 , 
) ^^»bPVK©^©KT'ttHI|b/j:^^--5 5'^ 
tt8lt£R«IL-fc (POLYMER. 1983. Vol 24, Jun 
e) . COiSSbCl, (iJKXSEtLTPVK©* 
;i//V/-;i^>^>h£K{b£tt7v^;i/*^*>*£ 
fi££-t*-Ct»4. t^A'atl*. Partridge ©<£fflbfcS 
bCl, tt*Srtt*T*0. Sat4"©*^<bS(ELT 

30 *5#*ftte*H*©yo-7#yirx«t>TPVK£E 

CeSRatliJftfcfc*. Lfc*bTu©,Stttl TOA^ 

ifi. SiS©#«IELJR?©S5a¥fl:«m»ftS^fflL,fc 
i7D^n>^5^-->a >©fri^£i6lg/£BSl;:B4<»:C: 
5#£<, Partridge ©#££:*-©£££ffl LTt>i£f* 

8E*<84. 
[0 0 0 4] 

40 [891©§l$] «Jt©*till::ffi*-TfcSnfc 

t)©t?i&9, jEa»att***ic i Toswsg^€.i 

?L*aA-T4lS©x^;i/^-iag^fiT$-ti-. 

<Dtt&mmzmt> ^fiiiflffs^sts c t * §m 

[0 0 0 5] 

[%w©«tn] i©gfc^-rs^®$m^s 

50 ^d<b$a^dit-T%E!t$n/it)©T*-5. T/ib-fe. 



( 3 ) 

3 

*3Mj©#*ELjim*. ttfa?z>w,Mnmt'&®n® 
©auk, ^mit^m^m^n^pu< tb-mv>% 
*«ft#r*#«EL*^cft^T. ±temmnm\z»-t 

li©Jgfi£T-&-5 (Phys. Rev.Lett., I4, 229 (1965)). 10 

K-tf>^bfeW«@4 J tc«. n-i:K- 
1KS8) ©»^^#ffi-r-5©T. IE?LaAX^;i/^-|S|g 

[oo o el «?*ettH-^>htt, m^a^ttT?* 20 

<fc7 >^<DJl^ xK{b£«j£# jgtrffl £ 
IB*. #*fc£*©»£ttMJ:ihn7JM-U/>«© 

f^CfctAT. SfciBzift*, ttLfll-f >->*7A^©Ji$5: 

tt, --h*;i/;t;uy-^vx7o-3>hD-7-©i'5 
i:*U7^X( HQS) *3>hn-;H,T|»ME**l 

Tft#KJ::?TX«ffi£:3>hn-;Pl,TfcXn. d© 

ttMrc s?*;k&^*>©tt«TSfcU 

SBSffit LTfi*XA*©TR»lCtt«pCMIBttfl6< . 
JPKfcbTt>X7©Sffi±#*fcifcSTC£A«in©T 40 
m@P B 1©iE»£S#©*r«E L X? ©»£«k 0 fcg< IS 

Ki?€2000AK±IC-r-5di:fcpIt6T*5. K-f>7* 
LfcWait© K-A> hXflHifcCEJtSftfc^:**. 
*«»T£l*-*>h^©*JWfc*a«. X«»T: H 
-/OhSH^l : 0. 1~ 1 : 1 0©«5HT$)-5Ci: 
tfffSLfr*. F-^>h^©lt»*t0. l*XTttF 
> Ml J: 9 mitZfttzft? (UTF. BMt»?) ©X 
3^<{£-f£F-f >7*©2>)3l#'h£<. 10fg£i8A-S 50 



1-251067 

4 

BMt^oK+XXdtailCftT-r*©-?. H— tr 
^©S&J&fcTa**. 

[0 0 0 7] 

[£9J©XKX£] HI 14, ^flCiStiELff 

•^afttfeft^m-cF-KvystifcjEaftAi (#« 

1) 3. E?LtfiaM£t*r«E?UiaUM. 58ftJI5, 

nzo^m im ©55. «7xsi (^Bjsig) i, 

59JXS2. IE?Mfi%JI4. ^15, 
6«^»Wg^-efeO, JEJLSA13 *»*58WTft«L 
fc#aS:#T5lT*S. **ELX?©X#W«t«X 
^figtLTte. £©<&, HS/IE?LaAJi/jE?L«§MJi 
/a^X/X^***/!!**. »X/iE?iaAX/XJfc 
X/X^aAX/X*. HS/jEJlSAJI/jEfLiiiiJI 

/n^s/m^iSiis/m^aAi/iss, 

&n««t. *8WfcJ:4*«ELX*B:* X^ftgfttfl: 
£1fcT-F-f >?£*xfcIE?UxAJI3 £R§H«ffi2 ico 

#s c#r * t» ©r*ntf x^mpixtx oTt> 
an. 

[0008] mtm, *^«sixtLTffifflT#a#« 

ft^fttUTtt. XCRXttfclr*;**. p-r^7i^ 
7 7 7 x - )Vtt £©£Xfl:X.XX J: tf-ttt 6 ©Kg 

X. ^-7*U>. fh7t>, fl-X 3D|>, ^ U 
-fcX 7>F^-feX y7irjP7>l-7t>, ;>-77 

tx 7it>hu>& E<Dm&&mmt7i<i%it£%>~&. 

tf*-tt£©XXfc, 7x-t>FnU>, W7it>h 
□ U>. 7it>FU-7>. 77'Jv>. */'J>. * 

/**y>. 7x*i»ft£©»xxx«fls£**<fctf 
-tn5©R*#*>, 7;P*H:-f >. ^'JU>, 7? a 
^'JUX t7^D^iji/>, i'J/>. 7^n^uy 
>. 7^7^n^'J y >. -77i-;W-7l>. y-hy 

D^>^-7I>, 73/*>"J>. < 5 >. 

77iz;HfU>, fzjl/7>h7-t>, -7757* 

7- >, *^j"JH>. ;pyu>«*J:tf*n6©BS* 

[0 0 0 9] ifc. #HBS63-295695 #4i«. ttR?8- 
22557 *t&«. ^H¥8-81472 #B8¥5-9470^ 
4*118^5-17764 #^aiCB8^$tlTn5*R* U 

*T«4, h'JX (8-*y'jy7h) 7JP5X">A. fX 

(8-+yu/5h) fx [^>«y (f) - 

8- tyijy^H Mia. fx (2-^^;i/-8- 

7;i-5r:7A. hUX (8-^/'jy7h) -f >v 
7 A. MJX (5-/^-8- +/'Jy 5 h) 7;PSr:>7 



\ 

( 4 ) 

5 

A, S-^yjy^h'Jf^/x, MJX (5-£OD-8- + 

# £ lEft^ £ b T'>& < t h -OfT £ &J§$g#7Wi§ 

[0 0 10] #M¥5-202011*I£^ #M¥7-I79394^f 
#M¥7-278124^&*8, &gg¥7-228579^f8K 
88^^nTU^^*1fv77-^S, «f§B¥7-I 57473^ 
^$BKffl*£nT^* h'J7y>g, <|#[S¥6-203963^ 
^tCgl^^nT^^X^l/^^^^^^vX^'J 10 
;i/7 y - U >ff&# . #BB¥6-l 3208<»a**1*flB¥6- 
88072 ^4i*CBB**nT^<&^^U;Pf|*#:, 
6-100857^«-*>»WV6-207170^4iaHBB**nT^ 

[0 0 11] 2*>\z. ^>*/***7-**, ^>7? 

mmut* #MBS59-194393 «4i«HBB**n 

Tt>*fcaaWIStfS*i*. -tOftSMfcLTtt. 2,5-b? 
7, (5,7-SM- *>^l/-2-^>7**tf7y;W -1,3, 20 
4- ^77-;k 4,4'- h # X (5,7-t-^>^;i/-2- ^> 
7**1t7U;W X^PJI/^X 4.4'- t:X [5, 7-v- 

(2-^^;m- 7^;i/) -2- t>y*W!/UM x^ 1 

2,5-t?X (5.7-SM- ^>^;i/-2- ^>7tf* 
■0VU;M ft7i>, 2,5-fcfX [5- (a, a- 

;i/^>y;i/) -2-^>7**i*7'j;i/] ft7i/ 2,5 
-fx [5,7-x- (2-/^;u-2- -2- ^>7* 

*1i-7U;P] -3,4- y7xZJW7iX 2,5-fc:X 
(5-^^-2- ^<>7**U-7U;W ft7i>, 4,4' 

- tfx (2-^>7**u-7u;w t f 7x-jk 5-*^ 30 

-2- {2- [4- (5-^^;i/-2- ^>7***7U;W 7x 
fcfx;M *>7***7-*, 2- [2- (Hdd 
7izW fcfx;i/I t7h (l,2-d)**t^/-;Ufc£© 
^>7**-*7-;i/£, 2,2'-(p-7i-l/>ye-l/ 

» - e x ^ > 73=- 7 7-;p& £ <& ^ > 7^7 7-;wr , 

2- {2- [4- (2-^>7*f S^7UJW 7x-M fcf- 
;W ^>7-f^^7-;k 2- [2- (4-*M*i/7x^ 

;W K=;H ^>7-f *^7-;!/&£<D^>7-f 

[0 0 12] S?^f'JM>-K>*ft&«ltLTIl t*J 40 
*tfBWfm8fSl0373582 ^fflSKW^StlT^S t>© 

(2- /fJWfU*) 1,4-trX (3-*?;i/ 

x*u;w ^>-fef>, 1,4-fx (4-/^x^u;u) ^ 

>i£>, vX^U;l/^>if>, 1.4-t'X (2-X^^X^ 

] JM 'Otfx i.4-t:x (3-x^;ux^u;u) ^>if 
>, i f 4-b'x (2-^^;ux^u;u) -2- ^)V^>M 
x i,4-t:x (2-/^;i/x^u;u) -2- x^;i^>i?> 

[0 0 13] it, «pffi¥2-252793^^ffilC^7K^nT 50 



ftfflW-l 1 - 2 5 1 0 6 7 
6 

ITffll/^ct^Tt^ *-<&ft*0J<!:LTtt, 2,5-f 
X (A-*7)\,7sW)V) t^x>, 2,5-tX (4-x^;p 

x^ium tr^vx 2.5-fc'x [2- (i-^-7^;i/) fx 

)V\ K99>* 2,5-fc:X (4-* h^vX^'JJI/) 

X 2,5-tfX [2- (4-tf 7xx;i/) tfrjp] tf^vX 

2,5-fcfX [2- (1-fcfUXJI,) hfx;H e?s;>&£tf4! 

[0 0 14] ^<7>ffi, RfH«ffFfB388768^ntBff^4«H 
¥3-231970^®JcBB^^nT^5v^^U7 :; ^ >Rag 

*<Oft*MfcLTtt, M-7x-l/>y/f'Jf^ 
X 4,4'- 7xZl/>y7f'Jf^X 2,5-*y'Jl/> 
y^'Jr-fX 2,6-t7fl/>y/^Ur^>, 1,4- 
e7x-I/>y^f'Jf>f>, l,4-p-fl/7x-l/>y 

x 4,4'- (2,2- v-t- 73MP7xx;ptfx;io t7x 

x;k 4.4'-(2, 2-v7x-;i/tiXJI/) t'7x-Jk & 
£\ RtfcnS©R*#*\ 4*^^6-49079 (« 
5B¥6-293778^4i«^8BS*nT^-6 >R» 

»H¥6-279322*4i«, »BB¥6-279323#4i«^BB 
^^nTl^^tgX^U Mt&VQ* &BB¥6-107648*t 
4i«^«pBI¥6-92947 #4i*tB»StlT^-5**1f^ 
77-;P««*. *#M¥6-206865^«lcM^*tlT^ 
^7>hy±>it^m, ^BBT6-145146^«^B8^$ 
ntl^t^y*^ hRS*. #^¥4-96990 ^4i«C 
Pii$nTl/^fh77xZ^yX>ft^ #B8 
^3-296595^«tW**tlTl»**«E««ft^«, 
$e»JCtt, 1#M¥2-l9l694^ffil3B8^$tlTt^^^ 
•J >R»#. »8B¥2-!96885#a«lcB8S*tlT^5'< 
g U>mm&, 4#M¥2-255789^1-ffi^^tlTl^7 L 7 
?U>mm&, f*BB¥2-289676^S^W¥2-88689 ^ 

250292^«fcHS*nT^SX^U;P7 5>R»#tt 

[0 0 15] iE3iaAl( K-bT>^S) . JETLMS 

ft^««iLTtt. »CBSttft^*«, #W¥6-25659 
»BB¥6-203963#4i*. #98^6-215874^ 
ffi, »HV7-145116#4i«. *BB¥7-224012#4i«* 4* 
ffi^7-157473^ttffi, #5B¥8-48656 ^4i«, #M¥7- 
I26226^4i«, »BBT7-188I30^4i«, #M¥8-40995 
#4i«, #M¥8-40996 ^iiffi, #M¥8-40997 
ffi, »H^7-I26225*ft*» »BB¥7-10l911^4i*. 
§8¥7-97355 ^4i«JCH**nT^*7 U-^7 5 >ft 
^«S*«»*L<* «Att. N.N.N'.N'-f h77x-^ 
-4,4'^7S; 7x-ik N, N' - y7x-W, N' - v 
(3-/^7i^) -4.4 , -v7^ / £7xXJk 2,2- 
h'X (4-v-p- hUA73y 7xx;U) 7D/^>, N.N, 



( 5 ) 



11-251067 



8 



N\N'-fh7-p- K UJK4'-y7a; t'7x-Jk f 
X (4-v-p- MJ^7^/7xZjW 7x-jM^X 
N.N'- y7x-H,N'-y (Hh^v7xZW -4, 
4'-y7^t:7x ~;k N, N,N',N'-fh77 ilJH, 
4'-y7^y7xZjH-fJk 4,4'- fX (y7x 
-;i/7^/) ^^-K'J7x-Jk 4-N f N-v7x-;P7 
5 /- (2-y7xZJH:-JW ^>ifX 3-/h*^>- 
4'-N,N-v7x-JU7^y X^;U^>if>, N-7x-^ 

*w/-jk 1,1-fx (4- v-p- hU7^/7x- 

;M - y^7D^X I, MfX (4-v-p- h U 7 5 / 
7x-JN -4- 7x-Jk>£D'\*1}-X fX (4-v* 
?;i/75/-2- /^7x-JH - 7xr;M?X N, 
N, N- h U (p-hU;i/) 7^X 4- (S?-p- HJ;i/7 5 

/) -4'- [4 (>>-p- hj^ts/) x^u;w x^ 

N,N,N\N'-^b^-p- HJ;P-4,4'->>7 5/- h: 
7 x ~Jk N,N,N\N'-rh77x -71/-4, 4'-v7 5 /- 

t*7x-;PN-7xn;i/*;i/A^/-;k 4,4'- fx [N- 

-N- 7x-Jh 75/] t'7x-Jk 4, 
4"-fX [N- (1-^7^;U) -N- 7x-Jh 75/] p- 
^-7x-Jk 4,4*- fX [N- (2-^73MW -N- 7x 
757] h'7x-jk 4,4'- fx [N- (3-7ir:J- 
-N- 7x-Jk 75/] t'7x-;k 1,5-f 
X [N- (\-±7?M -N- 7x-Jk 75/] :h7*U 
X 4,4'- t*X [N- (9-7>HJ;W -N- 7X-JI/-7 
5/] t'7xZJk 4,4" -fX [N- (1-7 > MUM -N 
- 7x-Jk 75/] p - ?-7x-Jk 4,4'- fX 

[N- (2-7xt>h'JM -N- 7x-ik 75/] f7 
x— ;k 4,4'- fX [N- (8-7;k*7>T--;M -N- 7 
x-Jl/- 75/] f7x-;k 4,4'- fX [N- (2-f V 
~M -N- 7x-Jk 75/] t'7xZJk 4,4'- fX 

[N- (MUI/-W -N- 7x-Jh 75/] f7x- 
Jk 4, 4' -fX [N - -N- 7x-ik 

75/] f 7x-;k 2,6-fX (S^-p- h'J^75/) 
j-7frl<>. 2,6-fX [SJ- (1-^7^;M 75/] + 



10 



7*l/X 2,6 - fX [N- (\-j-7^M -N- (2-^-7 
?JM 75/] *7*UX 4.4"-fX [N.N-v (2-^ 
73UM 75/] ^-7x-Jk 4.4'- fX {N-7x~ 
[4- (I-^7^;M 7x-JH 75/} f7x- 
Jk 4,4'- fX [N-7x~;i/-N- (2-f U~;M - 75 
/] f 7x-;k 2,6-fX [N,N-v (2-^7^) 75 
/] 7;ktUX 4,4"- fX (N,N-v-p- M-UP7 5 
/) ^-7x-Jk fX (N-1-^7^;P) (N-2-^7^ 



[0 0 16] ft»ltt£LTtt. ffi»«T?*«^ttffl-C 

T-JK^j£<ffiffl^nT^§7;i'5^'>A^»*U^o 
[0 0 17] [*SS0y] ElTfc*IK«l**tfT*«W* 

a«vpc-4oo wpowsaxp 

->tt§3DekTak3ST «ttSta*tf-£ffl^£. aFFOtttt 
20 ffMBKtt, ^r-XU— ttV-X^-^2400, h 7 P 3 >BM 
-8f»*M-*ttfflbfc, **©IT0 £E§®, A 1 ^ilt 

u ie±#i »ao»«*«trx«««*aeLfc, * 

It, ELX^y" h;W4Sfe v *hr:^XPMA-10*^?*;i/-7 
[0018] ^M&l 1 
30 ffi^25Q/D(7)ITO ( -f>v£A- XX»ft« = **ffi 




T^^n^aNPD t*<kaS-ft( FeCl, ) StJUt 
*1 : 2 0fJ^Tl 0- 6 torrT, *«»l:iD3A/» 
©*M«T10 0A©JPSCJ«U IE7LaA)I3£ 

[0 0 19] j»E]E?LttA«3 0±t. iBMS 

H 4 <h LT aNPD D&ftT 5 0 0 Atf)/P£ 



[ft 2] 



50 



\ 

( 

9 




Testis MJX (8-*yjy7K) 7Jl/5xCA«g# 

(WT. Aiq tn&ta-fs) eHi;*frr7 o o Acorns 

®m® 6 <hLTAI£j&lfj£gl5A/S>T*1000Aj£;tL 
fc. 563tffi*tt«0. 5cm . ®0.5cm OJEHMVttVfi. 

<im<lT&-5Al 6i©MC. BttQESBUnU 3E3t 
SA I q 4*>6©*ft56*©«EE-»flE. SE-®flit£ 
gftttfcilfcLfc. 02. 0 3 <*•©*. 7 ay Hi-tft-e 
nr<O5g^0«E-Wg#14. ®E-«8it®K#££7K 
-TfcOT, &SS4 7 0 Ocd/m* ©lSg£12V K:*5L>T* 
Ltz. £<Dt$<DMffi®mt6 5 OmA/cm'Tfc^fc. S 
fc. «JfcH»*Ett3VT*-3fc. 
[0 0 2 0] Jtttffl 1 

**«itHi;*#"F. H-tr>yji6ttJtr. ito ± 

K£t*IE?L$SiMJI<i:LTaNPD £ 5 0 0 AWJPStCfi&SI 
U *<D±\Z, 58ftjf iLTAlq £jE?LM&JI∋& 
#T?7 0 0 A0W3fc*a»*»LT»J*Lfc. *bT, 
Alq O±*>6ttfftUTAltl000A|H*l/&. 02, 0 

tt. «E-m^£g#te£^-rfc<Z)T;&9. 1 6V T» 
Si 2 4 0 0 cd/m" <DW&£5-z.rc. jftSK 
ttl 1 OmA/cm' T&ofc. 5g3tl»l$6mEtt7 VT 

3 *t*aiT?**Ct 



6 ) fcB8¥l 1 - 2 5 1 0 6 7 

10 

[0 0 2 1] $t&0)|2 
jHfimtH&aftT. ITLttASS: 4 0 0 0 AcDJPSg 
K:LT***fMELfc. 04 . H 5 ©A7*a y M*Wi 
-enc©5g^©«E-WS«tt. «E-S«t8gfttt£ 
7*-rt>©T. g§JS0>Jl tmCllV-?mi&4 5 0 0cd/a' 
©«S?£*Lfc. £©££©««J?Bgtt6 1 OmA/cm'T 

*towwees ±# s ir>i*tt * *■* 5 c t m& 

10 ofc. 

[0 0 2 2] 

I38WOS**] E*±©*0<. *58W©*«BL* : Ftt« : P 
ffKS^IECUfc. Lt*bT, *38W©3«EL*;F 
[■BOflMLftMB] 

[0 1 ] *8W©*m**©*H«i6«fcS-r*aWr 

20 

[0 2] *BSO*mX?ttttMI0«E--MMttt 
[0 3] *Bn©*m*?£tttt*l©«E-«ftffiK 
[04] *58^©#m^titK«sj©mE-»«4#tt 

30 1 

2 NtSSHttS 

3 E7LSA1 

4 ETLfiMS 
5 

6 &®mm 



[01] 

nil 



Bftawgft (ito) 



( 7 ) 



¥fffl¥-l 1 -2 5 1 0 6 7 



[02] 



[03] 



I 
S 



O A 



10 15 



I..H 

s 

g 0.01 



O A 



O A 
A 

O A 



O A 
A 



5 10 15 



[14] 



[05] 



100* 



« 



O A 
O A 
O A 
O A 
A 



5 10 15 




5 10 15 



(72)5B9i# jgjg jg 



